The study analyses opinions and attitudes among Chemistry teachers participating in the national project titled "Modernisation of the Educational Process in Primary and Secondary Schools". The research part of the study consists of the results of our findings examining the overall satisfaction of course participants with the professional level, difficulty, and contents of the designed TPACK-based (the Technological Pedagogical Content Knowledge) teaching model, as well as their self-assessment of the acquired skills and knowledge regarding the work with particular software and hardware applications. The results indicate that the course based on the TPACK framework and comprising specific examples of teaching activities supported by the use of technology was highly appreciated by teachers. Examples of methodologies for a suitable use of digital technologies in a particular curriculum topic in Chemistry, based on the TPACK model, were evaluated by teachers as the most beneficial ones, in terms of the actual teaching practice. The research confirmed that teachers expect to receive educational technologies together with high-quality methodical guidelines and particular examples of teaching activities involving appropriate and efficient use of the given digital technology in the teaching process.
Introduction
Many studies have shown that the application of digital technologies in the teaching process increases the students' motivation and their interest in the curriculum and a given subject (see, for example [1] [2] [3] [4] [5] [6] [7] ), and it also increases the level of understanding of the curriculum (see, for example [8] [9] [10] [11] [12] [13] [14] [15] [16] ). On the other hand, efficient use of digital technologies in the teaching process remains to be a problem and a challenge the teachers are facing [17, 18] , as they tend to perceive technology only as a tool for passing on the education contents and not as a tool for designing curricula with the aim to use technological experience to improve the teaching process [19, 20] . Efficient integration of technologies into the teaching and learning process in a classroom is thus a rather demanding task for teachers [21] and a long-lasting process [22] .
Factors affecting the teachers' confidence in technologies include also the quantity and quality of available courses [23] [24] [25] . Intensity of using Information and Communication Technologies (ICT) by teachers is also affected by the contents and topics of the courses they undergo. Because good teaching is not simply adding technology to the existing teaching and content domain [26] courses should enable teachers acquire and extend their skills in using ICT [27] , but cover also pedagogical aspects of using ICT in the teaching process [28] .
With the aim to deal with the challenges related to the preparedness of teachers to efficiently integrate digital technologies into the teaching process, an important theoretical frame, the Technological Pedagogical Content Knowledge (TPACK), was created. The TPACK is not sufficient for the actual implementation of new technology in schools, but it is required that teachers have a positive attitude towards technologies [29, 30] and believe in their own ability to integrate new technologies in the teaching process, having thus strong self-efficacy beliefs [19, [29] [30] [31] . A teacher's self-efficacy was defined by Tschannen-Moran et al. [32] as "a teacher's belief in her or his ability to organize and execute the courses of action required to successfully accomplish a specific teaching task in a particular context". It is thus essential, when designing a model of professional development of teachers in the field of ICT implementation, to provide teachers with the opportunities not only to practice their technological skills, but also to understand the need to integrate the contents, methods, and technologies [33, 34] and develop a teacher's self-efficacy [19] . The research indicates that teachers' self-efficacy beliefs about using technology for teaching are directly related to their practice [35] .
Theoretical framework (TPACK)
The study presents the course for teachers, focused on the technology integration into the teaching process, based on the TPACK model (for more information, see [26, 36] ). The TPACK was developed from the Shulman's concept of pedagogical content knowledge [37] . In the literature, we can also find the term TPCK, but both terms are acceptable [38] .
TPACK is a pedagogy-oriented model, focused on the integration of technologies used by teachers, together with their pedagogical knowledge, into the teaching process [39] .
The framework core consists of three components: a) content knowledge (CK) is teachers' knowledge about the subject matter to be learned or taught, b) pedagogical knowledge (PK) is teachers' deep knowledge about the processes and practices or methods of teaching and learning, and c) technological knowledge (TK) enables a person to accomplish a variety of different tasks using information technology and to develop different ways of accomplishing a given task [46] . Interconnecting and integration of these three basic components produces the pedagogical content knowledge (PCK), technological content knowledge (TCK), and technological pedagogical knowledge (TPK).
Pedagogical content knowledge (PCK) is in line with the Shulman's idea of pedagogy knowledge and includes the presentation of the content in interaction with pedagogical issues, such as selection of appropriate teaching approaches and methods. Technological content knowledge (TCK), as a combination of technologies and contents, relates to understanding of how technologies and contents influence and limit each other at the same time. Technological pedagogical knowledge (TPK) includes understanding of how various applications of technology may change teaching and learning [36, 39] . Interconnection and interactions of all these components create the TPACK framework ( Fig. 1 ) that includes the knowledge and skills related to the technology as a part of the teaching process [26] .
Hammond and Manfra [40] describe the TPACK as a method how technologies are integrated in the teaching process, and Koh and Chai [41] as the teachers' know-how for drawing upon their technological knowledge, pedagogical knowledge, and content knowledge to design Information and Communications Technology (ICT) lessons. The TPACK framework enables teachers to design pedagogical strategies and examine the changes required in the teachers' knowledge so that they are able to create efficient, technology-based teaching [19] . Fig. 1 . TPACK Framework [39] For the purpose of efficient technology integration, all three components (content, pedagogy, technology) must be in the dynamic equilibrium [26, 42] and change in one factor must be "compensated" by changes in other two factors. As an example of such dynamic equilibrium in the Chemistry teaching process, Mishra and Koehler [20] claim that teaching Chemistry (content) should be supported by visual representation of, for example, molecules (pedagogy), and by the technology facilitating the visualisation and manipulation. In this case, it is therefore appropriate to use the technology containing plugins enabling students view molecules dynamically and manipulate them. If the technology does not contain such tool, a teacher will be forced to use other methods of making the content available, which will affect pedagogy.
McCrory [43] believes that the precondition for the development of Science teachers covers four main knowledge bases. In addition to the content, technologies, and pedagogy, he adds also students. These four components should interact so that it is evident where in the curriculum to use technology, what technology to use, and how to teach with it. According to McCrory [43] , teachers should possess adequate science knowledge to be able to help students understand the scientific concepts. They should also possess the knowledge of how students learn, which will enable them to develop strategies aimed at understanding scientific concepts also with regard to students' prior knowledge and misconceptions.
Niess [44] suggests a framework for the TPACK planning, based on four components: (1) an overarching concept about why the technology was incorporated into teaching a particular subject; (2) knowledge of students' understanding, thinking, and learning with technology in that subject; (3) knowledge of the curriculum; and (4) curriculum material in a particular subject that integrates technology into learning and teaching [44] . Jen et al. [45] believe that even though science teachers possess the knowledge of ICT tools and of how they will facilitate the teaching process, if they lack latest practical experience, their TPACK will not be developing; it is therefore necessary for teachers to learn how to use technology in practice in order to support teaching Science. Oster-Levinz and Klieger [46] emphasize that that guidance plays a significant role in the implementation of the integration of technological knowledge with the teachers' pedagogical content knowledge.
Other TPACK-based interpretations of the model and theoretical frameworks were created in the literature, such as Technological Learning Content Knowledge (TPLK), dealing with the use of technology in the teaching and learning process from the students point of view [47] the TPACK-practical, perceiving the teaching process as the basis upon which application knowledge (teaching experience) and TPACK skills work together [36, 48, 49] ; the ICT-TPCK for the integration of tools and their affordances into the teaching process [50] ; the TPCK-W for the integration of web technologies into pedagogical practice [51] ; the TPACK-deep based on generic pedagogical strategies in terms of pedagogical and content knowledge [52] the teaching model titled TPACK Comprehension, Observation, Practice and Reflection (TPACK-COPR) [53] ; the giving-prompting-making model, explicating the relationship between the PCK and the technology within the social studies classroom [40] ; the Electronic Pedagogical Content Knowledge (ePCK), emphasizing pedagogical practices specific to the educational technology [54] ; the Technological Pedagogical Science Knowledge (TPASK), intended for the professional development of Science teachers [55] ; the ICT-Enhanced Teacher Development Model (ICTeTD), dealing not only with the knowledge base of the teaching process, but also with the development of teachers, and comprising all activities of a teacher of a particular subject, such as lesson planning, classroom instructions, evaluation, revaluation, and curriculum development [56] , whereas this model was also applied to the professional development of Chemistry teachers [57] .
The TPACK model was examined not only at the theoretical, but also the practical levels. Based on the literature reviewed, Chai et al. [47] identified four mutually dependent contextual factors, that might affect the lesson with the integrated TPACK, designed by teachers, in particular: a) intrapersonal dimension of context that refers to the epistemological and pedagogical beliefs that teachers hold; b) interpersonal dimension, especially in terms of designing a lesson together in a team; c) cultural/institutional factors, such as the prevalent view of seeing schools as cultural institutions and centre may exert strong influence on the use of technology, and d) physical/ technological provision. Guzey and Roehrig [58] observed that there is probably a relationship between the TPACK development among teachers and their pedagogical reasoning skills. In their study, they also found out that contextual constraints, such as availability of technology tools and characteristics of student population, had a strong impact on the TPACK development among teachers [58] . Polly et al. [18] emphasised that insufficient technical provision may cause that new teachers return to teaching without the use of technology. Results of the study by Jang and Tsai [59] showed that a teacher's TPACK is directly related to the amount of their teaching experience. Teaching experience and gender were also confirmed to be the factors affecting the TPACK among Science teachers from secondary schools by the following study [60] . The ways teachers think of and use technology to improve teaching Science may be significantly affected also by the structure and content of a given subject [49] . In their study, Koh and Chai [41] observed that teachers who were more confident in their pre-course TPACK deepened the correlation between their Content Knowledge and TPACK during the course. Teachers who were less confident in the TPACK perceived deeper correlation between their Pedagogical Content Knowledge and TPACK after the course. Therefore, initial differences in perceiving the TPACK observed among teachers produced differentiated effects on their perception of the TPACK development at the end of the course. The study carried out by Lin et al. [61] showed a positive effect of TK on the TPACK, TPK, and TCK, as well as a positive effect of TPK and TCK on the TPACK; therefore, in order to optimise the impact of these variables on teachers' TPACK, the authors recommend that the programmes aimed at developing the ICT skills among teachers adopt the strategies helping them develop their knowledge of technology and its application in the teaching process. So and Kim [21] examined the TPACK among pre-service teachers. The study results showed that pre-service teachers were able to understand pedagogical approaches of problem-based learning and what technology integration meant to them for teaching and learning (espoused TPCK), but had difficulties applying their beliefs and knowledge into designing pedagogically-sound technology-integrated lessons (in use TPCK).
Efficient use of technologies in teaching Science and Chemistry, with regard to the TPACK framework, was studied by several researchers (see, for example [19, 58, 59, [62] [63] [64] [65] [66] [67] .
Research design
The objective of the research was to identify the attitudes held by Chemistry teachers with regard to improving their competencies in the field of ICT applications. Teachers' attitudes were examined using the questionnaires. The research was carried out in the period of three years (2011-2013), using electronic questionnaires available on-line, filled out by respondents after the course completion.
The questionnaire had a specific structure and contained in total 18 questions; out of these, 12 scaled items examined the degree of satisfaction among the course participants with the course execution and contents and 3 items examined the changes in the teachers' knowledge and competences before and after the course, in terms of skills in using the key ICT. Other 3 items were open and focused on the evaluation of the coursebook for teachers, created especially for the course. Reliability of the questionnaire, calculated using the Cronbach's α parameter, showed a still acceptable value of 0.68.
For the purpose of research execution, we formulated three main inquiry questions: 1. How do Chemistry teachers evaluate the course agenda, process, and execution? 2. Which of the presented digital technologies are regarded by Chemistry teachers as the most usable in the actual teaching practice? 3. Which part of the course is regarded by Chemistry teachers as the most beneficial, in terms of actual teaching practice?
4. How do Chemistry teachers evaluate their own competences regarding the integration of the presented technologies into Chemistry teaching?
Participants
The research was carried out with the group of 323 Chemistry teachers. They were qualified teachers with various durations of their pedagogical experience, working in schools in various regions of Slovakia. All teachers demonstrated an adequate level of knowledge and experience and ability to present their statements regarding appropriate and methodically well-prepared application of digital technologies to the teaching process.
Course description
The course for Chemistry teachers was carried out within the national project titled Modernisation of the Educational Process in Primary and Secondary Schools, co-financed from the EU resources and carried out in training centres in Slovakia within the period of 2008-2013. The main objective of the project was the innovation and modernisation of teaching procedures, methods, and forms of education, supported by appropriate and didactically well-prepared application of available digital technologies [40] . Within the national project, 6670 participants completed the course -teachers of various subjects, such as Biology, Chemistry, Physics, Mathematics, Art, Music, History, etc. From which 4898 participants have participated in our research.
The course as such was preceded by the preparation stage, during which a group of experts, consisting mainly of Chemistry teachers, methodologists, and experts in didactics with long-lasting experience with the utilisation of digital technologies in the teaching process, prepared the coursebooks and guidance methodical materials. They were mainly methodically well-prepared manuals for the work with selected technologies, lesson models, and suggestions for appropriate selection of a selected digital teaching aid for the Chemistry teaching. Experts also compiled a detailed course agenda and schedule. During this stage, in addition to the coursebook preparation, the national network of training centres was built and instructors were trained.
The course was divided into three modules and comprised the presentation and distance (e-learning) forms of education. In the beginning of the course, each participant received a laptop to be used not only during the course, but also at work, within the preparation of their lessons.
Module 1
As the project included more than 6,600 participants teaching various subjects, the main objective of the first module of the course was to achieve approximately the same level of general digital literacy among all teachers participating in the project. The objectives of this module were focused on the acquisition of technological knowledge (TK), i.e. how to use selected hardware and software (Table 1) . During the course, teachers were given the opportunity to become more familiar with the laptop they were given, with the installed package of software applications, and for the project purposes, also with the launched e-learning environment. The core of the course activities within this module consisted of assignments aimed at identification of the achieved level of skills in work with electronic documents in the MS Office software. The course agenda was supplemented with available tools of electronic mail and on-line communication (chat, videoconference, etc.). The extent of training within this module depended on the achieved skills in work with ICT. If teachers assessed their own skills as intermediate, they completed the course in the extent of 12 lessons in the presentation form. The presentation form of education for the teachers with advanced skills was reduced to 6 lessons ( Table 2) . 
Module 2
The content of Module 2 consisted of the contemporary didactic technology in a teacher's work (Table 3 ). The extent of training within this module was 18 lessons in the presentation form of education and 6 lessons in form of distance education (Table 2) . During the course, Chemistry teachers had the opportunity to become familiar with the selected technologies usable in the process of teaching Science (TK). They acquired the information in the field of initial processing and publishing a digital image, sound, video, installation and functional interconnection of peripherals, they tried to work with an interactive board, tablet, and a voting system. Chemistry teachers also paid attention to technologies facilitating the exploration of the surrounding environment by students, using a digital microscope and a computer-based laboratory (COACH, Vernier). Within the discussions, together with the instructor they suggested examples of using the given technologies in Chemistry teaching (TCK). Teachers also became familiar with new teaching approaches, forms of education, and organising the teaching process while using selected digital technologies. In all performed teaching activities, the emphasis was put on methodically appropriate, premeditated, and meaningful implementation of the presented technologies in the teaching process (TPK).
In Module 2, teachers were asked to create several scenarios, in which their presented their strategies how to apply a selected technology. They demonstrated to be ready to use digital technologies by practical connecting, installation, calibration, launch, and control of a selected equipment (device), or by testing the functionality of the recommended software applications [68] . 
Module 3
A key course module was Module 3, covering 64 lessons (Table 2 ). In terms of the profile of a course participant, as an expert in application of available digital technologies to Chemistry teaching.
With regard to the TPACK framework, this module was focused on the acquisition and interconnection of the knowledge from all three areas -technology, pedagogy, and content. The list of topics within Module 3, included in the TPACK framework, is shown in Figure 2 . The TPACK framework -Chemistry topics in course agenda
Topics
The course agenda consisted of two topic areas. The first area (Part 1 of Module 3) was dominated by more general topics regarding the transformation of schools and classrooms in the society, where digital technologies take over a key role when dealing with common real-life situations. Teachers were discussing the extent of required systemic changes in their work, new educational concepts (PK), inspiring ideas of eminent education reformers (PK), didactic means and transformation (digitalisation) of teaching aids (TK). They were also dealing with technological innovations, developmental trends, as well as possible applications of selected forms of teaching organisation and progressive teaching methods that bring interesting education results, from the pedagogical research point of view (TK, TPK, TCK, TPACK).
The second topic area (Part 2 of Module 3), studied by Chemistry teachers within Module 3, was focused mainly on specific features of the application of digital technologies to the Chemistry subject, while using also the knowledge acquired in Modules 1 and 2 ( Table 4 ). The group of experts designed the course agenda while considering also the development of dominant key competences of a student in a given subject, also with regard to the Recommendation of the European Parliament and of the Council on Key Competences for Lifelong Learning [69] , or the ISTE Standards [70] . The experience gained by the specialists with the implementation of digital technologies in teaching Chemistry in common conditions in Slovakia was taken into consideration as well, together with the experience of researchers in the field of implementation of technology in teaching Science (e.g. [63, [71] [72] [73] [74] [75] [76] ). For this purpose, the group of experts prepared the examples of lesson models that included the application of available software products in the teaching process (based on the TPACK). In addition to the MS Office, software for microcomputer-based laboratory (Vernier, Coach), and interactive boards (ActivStudio, Flow!Works, SMART Notebook), representing the content, teachers also became familiar with software solutions designed specifically for Chemistry. These were mainly freely accessible, freely distributable, so-called open-source software products. Chemistry teachers have thus become more familiar with the work in the software environment particularly intended for drawing chemical structures and chemical equipment ACD/ChemSketch, modelling and simulation of various processes in Chemistry (YENKA, Virtual Lab Simulation), selected software products facilitating creation of quizzes and games (EclipseCrossword, Jigs@wPuzzle and Jigsaw Puzzle Lite, Periodic Table Classic) , as well as the comprehensive educational environment with an extensive database of educational objects -The Knowledge Planet. In addition to the basic description of technical parameters of a particular software solution, recommended installation procedures, and brief characteristics of the key control tools and components, Chemistry teachers were trained with the emphasis being put on efficient and meaningful use of a software product in the teaching process in a particular school. A critical, and, above all, professionally qualified attitude towards the level of appropriate use of a particular technological platform was expected from Chemistry teachers with regard to all software solutions that were made available to them.
An example of preparing a teaching activity focused on the use of MBL in the inquiry-based Chemistry instruction, with regard to the TPACK framework, is shown Figure 3 . Upon completion of all agendas of individual modules, Chemistry teachers had the opportunity to acquire the competencies of how to integrate technology efficiently and meaningfully into their own teaching, so that individual TPACK components are balanced and the teaching brings good results. Contents of individual course agendas were slightly different, depending on the level and type of schools where the Chemistry teachers work. Differences were in the offered methodologies, selected chemical problems and topics, as well as the extent of appropriate inclusion of digital teaching aids in model lessons.
Teachers were inspired by detailed scenarios of lesson models, supplemented with a large amount of original teaching aids, interactive worksheets, electronic exercises, and methodical manuals how to work with particular software, so that the application thereof brings the best learning results. Elaborated methodologies are constantly available to Chemistry teachers via the project's digital library.
Results and discussion
In the following analysis, we will concentrate only on the observed results of the questionnaire-based inquiry, related to the evaluation by and opinions of Chemistry teachers with regard to Module 3, focused on the efficient integration of technology into Chemistry teaching.
Results of evaluation of the completed agenda in Module 3
Most frequent comments provided by course participants with regard to Module 3 were related to the organisation of trainings, especially to the locations of assigned training centres and their technical equipment. The comments also concerned the lack of time for practicing the acquired skills in work with selected technologies, missing coursebooks, and ability to discuss their application to teaching Chemistry. However, majority of participants expressed their extraordinary satisfaction with Module 3 ( Table 5 ).
The designed agenda of the course for Chemistry teachers in Module 3 was mainly focused on the development of personal competencies among teachers, regarding the integration of technology into Chemistry teaching, based on the TPACK theoretical framework, as well as designing their own lessons, while considering the meaningful use of digital technologies. Teachers appreciated the most the fact that the course content was focused on possible applications of digital technology in the Chemistry subject and that the acquired knowledge may be instantly applied to their teaching practice. Research confirmed that opinions regarding the content of Module 3 (Table 5 ) among the Chemistry teacher participants are similar to the opinions of majority of participants on this issue. As much as 90.4% of teachers who completed Module 3 in the Chemistry subject evaluated the overall quality of the course as good (55.4%) or high (35%). The first part of Module 3, focused on the generalising information and innovative approaches to education modernisation supported by digital technologies (Table 6) , is regarded as very useful by more than a half (53.6%) of Chemistry teaching participants. The findings regarding the evaluation of the overall level of the course in Module 3 were also very pleasing, as more than one third (40.6%) of Chemistry teachers evaluated it as excellent and 48.9% as good. In the context of high requirements of the course, with regard to its content, extent, and required skills (72.8% of Chemistry teaching participants evaluated the difficulty of Module 3 as high or rather high), these results are encouraging, indicating that Chemistry teachers are able to appreciate even a course with very high expertise requirements, provided that they regard the course focus and contents as meaningful and beneficial for their pedagogical activities.
Similarly, in case of Chemistry teaching participants, on average, extraordinarily high values were confirmed for the quality of instructors' work. As much as 66.9% of Chemistry teachers (Table 7 ) evaluated the instructor's quality as the best, i.e. high-quality. Instructor's expertise, preparedness degree, as well as the overall approach to their obligations, were assessed as good by other 27.9%. In total, almost 96% of course participants who teach Chemistry expressed their high satisfaction with the instructor's work and professional approach. With regard to the aforesaid, it is necessary to emphasize that instructors had to undergo a three-week special training and applicants were chosen from among innovative Chemistry teachers with prior experience with the application of digital technologies in the teaching process. We can assume that particularly this fact has a strong impact on their collegial approach and their frequently appreciated ability to understand specific problems (technical equipment in schools, education organisation, etc.) that are directly related to the application of technologies and innovative approaches in the teaching process. 
Results of increasing the competences of teachers in particular ICT applications for education
A limited extent of this article does not allow for more detailed analyses of all software and hardware environments, equipment, and digital teaching aids that the Chemistry teachers became familiar with during the Module 3. Therefore, our evaluation only covers the applications representing the basis of the agenda of the course for Chemistry teachers in this Module and is supplemented with the opinions of participants on the importance and benefit of the prepared methodologies in lesson models created by the team of experts.
ACD/ChemSketch [77]
In the basic version, it is a freely accessible software application intended for desktop computers (PC or MAC). However, downloading requires the registration at the website of the company producing this software. The ChemSketch is a full-value tool for the work with the Chemistry content, suitable for building chemical formulas, 3D representation thereof, as well as visualisation of chemical equipment. Working in a software environment requires certain amount of abstraction, spatial perception, and chemical theory; it is therefore more suitable for teachers or older students. They may use it to construct a structure of a chemical compound in various isomers. For younger students, representations of chemical equipment are more suitable. A great benefit of the ChemSketch product is the availability of a wide database, constantly updated, which may motivate students to further inquiry.
Prior to the completion of the course, the level of teachers' knowledge and skills for the work with the Chemistry graphical software was evaluated by 58.8% of Chemistry teachers as very low, whereas almost 44.6% of them have never encountered the ChemSketch application prior to the course. Only 0.3% of teachers evaluated their skills in work with this software as excellent.
After the course, the situation radically changed and 54.7% of Chemistry teachers assessed themselves as users of the ChemSketch chemical graphics software with excellent or very good skills and competences. According to the results of the statistical analysis (Table 8) , we disproved the hypothesis on equality of the measured means and confirmed that the differences in the evaluation of skills and competences of participants before and after the course were not accidental and can be explained by the success of the course agenda.
Moreover, 23.6% of Chemistry teachers stated that the ChemSketch is the best usable educational software application in the real teaching practice.
Software products for the creation of interactive tasks with multimedia content and e-learning educational environment
The first group of software products consists of freely downloadable simple software applications for the fast creation of crossword puzzles, word search games, and pictures in form of a puzzle that may be used especially at Chemistry lessons in primary schools. Software solutions within the Module 3 agenda of the course for Chemistry teachers included the products such as EclipseCrossword, Jigs@wPuzzle, and Jigsaw Puzzle Lite. E-learning systems (LMS), facilitating distance forms of learning, represented the second group of technologies that the course participants were becoming familiar with.
Prior to the course, 44.5% of Chemistry teachers assessed the level of their knowledge and skills in the work with software for the creation of interactive tasks using the e-learning environments as very low, while almost one third of them, 30.3%, had no prior experience with such software products. Only 0.6% of teachers assessed their skills in the work with such software as excellent.
After the course, the situation improved and almost 3/4 (74.5%) of Chemistry teachers assessed themselves as users with excellent or very good skills and competences. On the basis of statistical verification (Table 8) , also in this case we had to disprove the hypothesis on the equality of measured means and confirm that the differences in the evaluation of skills and competences of course participants before and after the course were not accidental and can be explained by the success of the course agenda. As for the usability of educational technologies in the real teaching practice, 9.3% of teachers stated that the software products for the creation of interactive tasks were the aids with the highest usability.
Work with interactive whiteboards
There are several types of interactive whiteboards from various manufacturers (QOMO, ACTIVboard, SMARTboard, Interwrite board), each using their own software.
Examples and methodically prepared samples of using interactive whiteboards in Chemistry teaching were created in the ActivStudio software.
While with regard to the ChemSketch software application almost one half of Chemistry teachers stated that before the course they had no knowledge of the application, 29.1% of course participants were not aware of interactive whiteboards at all before Module 3, and only ten (3.1%) teachers assessed their knowledge and skills in work with this software as excellent. After the course, this proportion significantly changed in favour of Chemistry teachers, who assessed their knowledge and skills in work with interactive whiteboards as excellent. This category subsequently consisted of more than one fifth (22%) of all participants teaching Chemistry.
Also in case of work with interactive whiteboards, on the basis of statistical verification (Table 8) , the hypothesis on equality of measured medians was disproved and it was confirmed that the differences in the evaluation of skills and competences of course participants before and after the course were not accidental and may be explained by the success of the course agenda.
In the open question, 7.5% of Chemistry teachers assessed the examples of using interactive whiteboards in Chemistry teaching as the aids with the highest usability in the real teaching practice. 
Comprehensive educational environments of the Planet Knowledge [78]
It is an educational portal currently available to all teachers in Slovakia, containing more than 35,000 interactive educational objects. Teachers are offered several on-line tools for simple search of documents, preparation of teaching materials for their lessons, creation of assignments and homework for students, including relevant review tools. Educational materials are the Slovak version of the Universal Curriculum product by the Young Digital Planet [79] . Chemistry teachers may use more than 2,800 digital educational objects (models, animations, simulations, interactive tests, and exercises) grouped into topic units and individual topics.
Despite the fact that teachers participating in the course were only enabled to work with a limited version of the Planet Knowledge educational portal with an incomplete database and limited functions, as much as 16.5% of Chemistry teachers assessed this environment as the most usable digital teaching aid in their pedagogical experience. As the greatest benefit, Chemistry teachers reported the interconnection of the provided educational content with the requirements defined by the national curriculum.
Lesson models supported by digital teaching aids
Didactically prepared examples of selected Chemistry curriculum topics taught at primary and secondary schools represent the largest part of the prepared teaching materials. They include model examples, prepared by the team of experts, of using available digital technologies in various forms (group education, project-based learning, individual work, etc.) and stages of education (motivation, exposure, consolidation, diagnostics), based on the TPACK model. Each example consists of several alternative procedures to be used when making the Chemistry topics accessible. The importance of experiments and the preference for inquiry-based learning methods are stressed. Students are required to be capable of correct interpretation of data, graphs, and tables, capable of collaboration, discussion, and drawing conclusions.
From the Chemistry teachers' point of view, practical examples of methodology for the appropriate use of software applications and electronic educational environments in Chemistry teaching represented part of the course that is most usable for their pedagogical practice. As much as 36.6% of them appreciated model examples of topic preparation with the suggestions for appropriate and age-adequate procedures of using digital technologies in the Chemistry curriculum. If we consider this large group, while including the teachers who reported as the most valuable and most usable in the practice the didactically prepared materials related to the preparation and execution of education projects, as well as teachers who appreciated the most the presented examples of using interactive whiteboards in Chemistry teaching, the number of course participants, for whom the methodology materials and didactic manuals, presented during the course, were the most beneficial out of the entire course agenda, exceeds a half (55.6%) of all project participants.
Overall evaluation of the second part of Module 3, focused on the ICT integration into Chemistry teaching
A detailed analysis of answers provided by course participants teaching Chemistry indicates a high degree of satisfaction with the teaching materials prepared by experts and with the agenda of Module 3. Software applications and electronic educational environments that represented the basis of the digital content of the course for Chemistry teachers were evaluated exceptionally positively by 55% of teachers (Table 9 ). Only 3.1% of teachers were not able to formulate their answers to the question regarding the digital technology most usable in the real teaching practice. Upon a more detailed analysis of their answers to other items, we observed that the course (the total quality and the contents of the course) received very positive feedback by more than half of them. Moreover, other 3.7% of teachers regard all the solutions presented during the course as excellently usable in their teaching practice.
Very positive opinions on the quality of Module 3 were also confirmed by the statistical analysis of answers provided by the participants to the second open question (Table 10) . The question on which components of the Module 3 agenda are regarded as unusable in the real teaching practice was answered by 31.3% of Chemistry teachers by claiming that everything they had become familiar with during the course was usable in practice. 16 .4% of Chemistry teachers stated they do not know, and 12.1% of them did not provide any answer. However, a more detailed analysis of questionnaires showed again that almost 2/3 of Chemistry teachers who did not provide any answer, or those who stated they do not know, reported in other items high values for the degree of satisfaction with the course content, or regarded absolutely everything as usable in the real teaching practice. The last open question was examining the opinions among Chemistry teachers on items absent in the course content. The largest group of teachers did not provide any answer to this question (41.2%) or they stated that it did not lack anything, or that everything was sufficient and beneficial for them (27.9%) . Another large group of Chemistry teachers (16.7%) were not able to provide any answer to this question. Also in this case, these three groups consisted mostly of teachers who expressed in previous questions their high satisfaction with the course. Almost 7% (6.8%) of teachers would appreciate other, unspecified examples of lessons, ideas for laboratory works, interesting experiments, more detailed manuals and examples of using digital teaching aids in Chemistry teaching.
Conclusion and implications for practice
On the basis of our findings, we can state that the successful integration of digital technology into Chemistry teaching requires not only building the technological infrastructure, but also methodological support in form of courses for teachers aimed at increasing their competences in efficient use of ICT in the teaching process and strengthening their confidence in their own efficacy related to the their ability to integrate new technologies in particular lessons. The course based on the TPACK framework, containing specific examples of teaching activities with incorporated technologies, was highly appreciated by the teachers. In particular, examples of methodology for appropriate application of digital technology to a particular Chemistry topic, based on the TPACK model, were regarded by the teachers as the most beneficial, in terms of the real teaching practice.
As the second most beneficial, in terms of practice, the teachers reported the methodologies for the use of freely accessible chemical graphics software in the teaching process. By contrast, as the least usable in the teaching practice they reported the computerassisted scientific experiments, with the reported reason being the absence of microcomputer-based laboratories in schools. In accordance with authors [11, 80, 81] , we can thus state that the level of confidence and the intensity of using digital technologies are also affected by a teacher's personal approach to digital technologies.
Similarly positive self-assessment results were also observed in the assessment of their skills to work with the technology as such, as well as their ability to use such technology meaningfully in the teaching process. On the basis of our findings, we can thus state that the course brought a positive shift in the teachers' confidence in technology and in their own competency to use the technology efficiently in Chemistry teaching.
Participating teachers highly appreciated not only the quality, contents, and overall benefit of individual course modules, but also instructors' work. Principal investigators and performers of the project managed to hire and gradually train excellent instructors, mainly from among the teachers whose expertise, professional approach and competency to assist in the execution of a demanding course agenda were reflected in the excellent assessment of their work. The success of the course was based on the coursebooks prepared by the team of experts, as well as continuously provided supporting didactic materials and methodologies for appropriate and meaningful application of innovative approaches and forms of education, supported by digital technologies.
It showed that teachers negatively evaluated the lack of time for practicing the acquired skills in work with selected technologies and more extensive discussions on their own ideas regarding the ICT implementation in particular topics. It is thus necessary to organise systematic trainings for teachers, providing enough time for the acquisition of the required knowledge and subsequent implementation of technology in their own teaching areas. Similarly, teachers made certain reservations with regard to the execution of the course in training centres. More successful integration of technology into the teaching process probably requires that the trainings are performed directly in schools, where teachers have the possibility to discuss particular transformation of their school, classroom, and teaching process with their colleagues and school management. On the other hand, trainings organised as described above would eliminate the development of the cooperation between schools and teachers on the regional level.
The national project aimed at the teaching process modernisation has offered to Chemistry teachers, for the first time in the recent history of Slovakia, a course primarily focused on their subject specialisation and practical use of the acquired knowledge, skills, and habits of working with digital teaching aids. We can assume that this was the very reason of the extraordinary success of the course and interest among majority of teachers in continuation with similar courses and in paying more attention to digital technology and electronic teaching aids, for which this course did not provide enough time, or which were created during the course.
